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peri-operative care series 



Diabetes is a common disease worldwide with a multitude of 
complications and high mortality. Moreover, its prevalence is 
increasing and many of our patients will have diabetes. We 
have known for almost 50 years that patients with diabetes 
undergo surgical procedures at a higher rate than patients 
who do not have the condition 1 and that they spend 45% 
longer in a hospital bed than patients with diabetes admitted 
to a medical ward. 2 

In this two-part article, Dr Frances Game introduces us to 
agents used in diabetes in part 1 and discusses the 
peri-operative care of diabetic patients in part 2. 

Dr Game is a Consultant Diabetologist and Honorary 
Clinical Associate Professor at Derby Hospitals NHS 



Foundation Trust. She is Associate Editor for Diabetic Medi- 
cine and has been involved in developing national guidelines 
for patients with diabetes. 
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Question 

A 60-year-old, slightly overweight man tells you at a pre-operative 
consultation that he is on a weekly injection for his diabetes. He 
thinks it is 'a sort of insulin'. Is it? 

At present, diabetes affects 4-5% of people in the UK and 
its prevalence is expected to rise by more than 50% over 
the next decade. 1 Diabetes related co-morbidities increase 
the need for surgical procedures and about 10% of patients 
referred for surgery currently have the disease. Most sur- 
geons will therefore manage patients with the condition on 
an almost daily basis. 

Patients with type 1 diabetes are always treated with 
insulin. However, type 2 diabetes is a progressive disor- 
der and, as a result, patients who may start with diet and 
hfestyle modifications will frequently progress to oral hy- 
poglycaemic agents and/or insulin therapy to maintain their 
glucose control. There is growing pressure to improve the 
management of these patients and there has been a recent 
rapid rise in the number of new therapeutic agents licensed 
for this indication. 



Oral hypoglycaemics 

Biguanides: These drugs aim to move sugar into cells and 
most healthcare professionals will be familiar with met- 
formin. They have a low risk of hypoglycaemia but can pre- 
cipitate lactic acidosis in renal impairment. 

Sulphonylureas: These drugs stimulate the pancreas to 
release more insulin. Examples include gliclazide, gliben- 
clamide and glipizide. The risk of hypoglycaemia with these 
drugs increases with the half-life of the agent. 

Meglitinides: These drugs work much like sulphonylure- 
as and stimulate the pancreas to release more insulin. They 
have the potential to cause hypoglycaemia but are shorter 
acting than sulphonylureas and are therefore often used in 
the elderly or in those with renal impairment. They should 
not be used with a sulphonylurea. Examples include nateg- 
linide and repaglinide. 

Thiazolidinediones ('glitazones'): These drugs improve 
the work of insulin on muscle and fat. Pioglitazone is 
currently the only agent in this class still marketed. There 
is a low risk of hypoglycaemia although the class effect 
of fluid retention (leading to unwelcome weight gain 
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for many patients) is well recognised. It is therefore 
contraindicated for patients with pre-existing heart failure 
and should be discontinued in patients who develop oede- 
ma (including macular oedema). There has been a recent 
concern about an increase in the risk of bladder cancer 
in patients on this agent and it has been withdrawn in 
several countries. 

Dipeptidyl peptidase-4 inhibitors ('gliptins', eg sitagliptin, 
vildagliptin): Glucagon-like peptide-1 (GLP-1) is a hormone 
secreted from the small intestine during a meal. It stimu- 
lates insulin biosynthesis, inhibits glucagon secretion, slows 
gastric emptying and reduces appetite, making it an ideal 
therapeutic target for patients with type 2 diabetes. GLP-1 



has a very short half-life due to rapid inactivation by the 
enzyme dipeptidyl peptidase-4 (DPP-4). Inhibition of DPP- 
4 with the above agents can therefore lead to potentiation 
of endogenous GLP-1. The risk of hypoglycaemia is low as 
the effects of the drugs depend on GLP-1 secretion, which is 
meal dependent. 

Injectable agents 
Insulin 

All patients with type 1 diabetes and many with type 2 will 
be treated with subcutaneously injected insulin. Errors 
in insulin prescribing are unfortunately very common 



Type (action) 

Short acting (soluble) 

(average onset 30 mins, peak 2-4 hrs) 



Source 

Human 



Pork 
Beef 



Name* 

Actrapid® 
Humulin® S 
Insuman® Rapid 
Hypurin® porcine neutral 
Hypurin® bovine neutral 



Rapid acting analogues 

(average onset 15 mins, peak 1-2 hrs) 



Analogue 



NovoRapid® 

Humalog® 

Apidra® 



Intermediate acting (average onset 1-3 hrs, Human 
peak 9-12 hrs) 



Pork 
Beef 



Insulatard® 
Humulin® I 
Insuman® Basal 
Hypurin® porcine isophane 
Hypurin® bovine isophane 



Long acting analogues (onset 1 hr, even 
action 24 hrs) 

Mixtures 

Soluble/isophane mixes (biphasic) 



Analogue 



Human 



Pork 



Glargine (Lantus®) 
Detemir (Levemir®) 



Humulin® M3 (30/70% mix Humulin® S and 
Humulin® I) 

Insuman® Comb 15 (15/85% mix Insuman® 
soluble and Insuman® Basal) 

Insuman® Comb 25 (25/75% mix Insuman® 
soluble and Insuman® Basal) 

Insuman® Comb 50 (50/50% mix Insuman® 
soluble and Insuman® Basal) 

Hypurin® porcine isophane 30/70 mix 
(30/70% mix Hypurin® porcine soluble and 
porcine isophane) 



Analogue mixes (biphasic) 



Analogue/human 



NovoMix® 30 (30/70% mix NovoRapid® and 
Insulatard®) 

Humalog® mix 25 (25/75% mix Humalog® 
and Humulin® I) 

Humalog® mix 50 (50/50% mix Humalog® 
and Humulin® I) 



"Note how the names of different insulins are similar and could lead to drug errors (eg Humalog® and Humalog® mix 50). 
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and insulin has been identified as one of the top five high 
risk medications in the inpatient environment. 2 A third 
of all inpatient medical errors leading to death within 48 
hours of the error involve insulin administration. 3 Confu- 
sion often arises from the sheer number of preparations, 
the administration devices currently available and whether 
the patient has type 1 diabetes (when insulin should never 
be withheld). 

It is the speed of the absorption of insulin from the sub- 
cutaneous injection site that differs between the insulin 
preparations (Table 1). This can be altered by manipulating 
the amino acid structure of the insulin protein (the insulin 
analogues) or by crystallising with protamine. Once in the 
circulation, the half-life of insulin is 5-7 minutes, regardless 
of the preparation used. 

Many patients still use pork or beef insulin and the ab- 
sorption of these is variable. Patients should not therefore 
be switched to human insulin without careful consideration 
and monitoring. 

The speed of onset of the short acting analogues means 
that patients must inject just prior to or with a meal and 
they must not wait the 20-30 minutes that is recommended 
with standard soluble insulins (eg Actrapid® [Novo Nordisk, 
Crawley, UK], Humulin® S [Eli Lilly, Windlesham, UK]). If 
the injection of pre-meal insulin is not timed correctly, then 
either hyperglycaemia or hypoglycaemia can result, which 
is a common problem for inpatients with diabetes. 

Many patients are taught to 'count carbohydrates' 
and inject a variable amount of insulin around meals and 
snacks. It is important that they are allowed to continue to 
do this while in hospital. 

Ideally, insulins should be prescribed on a standard 
chart. The symbol 'U' should not be used after the figure 
denoting the number of units and instead 'units' should be 
written in full (or preferably pre-printed) on the chart to 
avoid errors. (A 'U' can look like a zero if written quickly.) 

It is recommended that specific training in the use of in- 
sulin for all healthcare professionals should be made man- 
datory. 2 

It should not be forgotten that insulin is excreted from 
the kidneys and the duration of action can be increased if 
the patient has impaired renal function. This can increase 
the risk of hypoglycaemia. 



GLP-1 agonists 

GLP-1 is described above. Analogues of GLP-1 are also 
available in a subcutaneous injectable form: 

> exenatide (twice daily) 

> liraglutide (once daily) 

> exenatide long acting release (weekly) 

They are more potent than the DDP-4 inhibitors and can 
lead to significant loss of weight. The effect on gastric emp- 
tying limits their tolerability for many patients who find the 
nausea and/or vomiting unacceptable. Hypoglycaemia is 
uncommon as their action is to enhance postprandial GLP- 
1 action. An increase in the incidence of acute pancreatitis 
has been noted in patients on these drugs and it should be 
discontinued in patients who develop abdominal pain. 



In answer to the question at the start of the article, the 
patient is on a once weekly injectable agent for his diabetes. 
This is not insulin but a GLP-1 agonist. He will need differ- 
ent peri-operative management to those patients who are 
on insulin. 



References 

1. Rayman G. Inpatient audit. Diabetes Update Summer 2010; 18. 

2. National Patient Safety Agency. Rapid Response Report NPSA/2010/RRR013: 
Safer Administration of Insulin. London: NPSA; 2010. 

3. Hellman R. A systems approach to reducing errors in insulin therapy in the 
inpatient setting. Endocr Pract 2004; 10 Suppl 2: 100-108. 



SUMMARY 

> Insulin is still the most common cause of drug 
errors. 

> Insulins with very different actions may have simi- 
lar names. 

> Newer injectable agents are now available. These 
are not insulins and therefore have a lower risk of 
hypoglycaemia but can have other adverse effects. 



Ann R Coll Surg Engl 2012; 94: 221-223 223 



Peri operative care 94_4.indd 223 



11/04/2012 12:23:33 



